The high degree of fiscal stress experienced by state governments in the 2001 and the [2007][2008][2009] recessions has prompted renewed discussions of alternative approaches to stabilizing state finances over the business cycle. Prompted by evidence of increased state tax revenue cyclicality in the aggregate, this study explores state-specific patterns so as to inform policymakers in individual states. It finds that while elasticity levels continued to differ across states, most states experienced greater cyclical sensitivity in the 2000s than in the 1980s and 1990s. In addition, during the 2000s personal income tax receipts varied more over the business cycle than sales tax receipts in most states that imposed both forms of taxation. This trend represented a departure from the patterns of the prior two decades, when sales tax receipts were more cyclically sensitive than individual income tax receipts in the majority of states. Cross-section regressions reveal that the main source of variation in income tax elasticities across states during the 2000s was the cyclical sensitivity of their residents' incomes as reflected on their federal income tax returns. By contrast, state-specific features such as the tax treatment of capital gains or the progressivity of tax rates did not account for significant differences in revenue elasticities across states. In addition, state departures from the federal definitions of adjusted gross income and taxable income, on the whole, did not contribute to increased revenue volatility over the business cycle. The findings are used to evaluate the efficacy of alternative measures that could be used to help stabilize state revenues, including reforms of state tax and stabilization trust structures.
I. Introduction
Recessions precipitate heightened fiscal stress for state governments. Because state tax revenues are based heavily on incomes and spending, these receipts fall directly with downturns in the economy.
Additional funding sources, such as state-accumulated rainy day funds or federal grants, rarely provide an adequate buffer to offset the combined decrease in tax revenues and the greater demand for social services associated with recessions. In order to comply with balanced-budget requirements, state governments usually must reduce discretionary spending in order to close their budget gaps. As a result, the provision of some categories of public services varies procyclically.
The last two national recessions were marked by an unusually high degree of fiscal stress for state governments. While the 2001 recession was brief and fairly mild, it resulted in very large budget shortfalls and protracted disagreements about the most appropriate state policy responses (Sheffrin 2004; Gonzalez and Levinson 2003) . States again confronted abnormally sharp declines in tax receipts during the Great Recession of [2007] [2008] [2009] , with one study finding that 70 percent of state forecasts overestimated revenues by more than 5 percent during that period (Pew-Rockefeller 2011) . Despite tapping into their own budget stabilization funds and the added federal grants provided by the American Recovery and Reinvestment Act, states continued to cut their payrolls for four years after the Great Recession officially ended.
The performance of state tax revenues during the 2000s has prompted renewed discussions of alternative approaches to stabilizing state finances over the business cycle (Jonas 2012; Mattoon and McGranahan 2012; . Some analysts have urged state governments to accumulate larger rainy day funds during economic upturns or to relax their balanced budget constraints during economic downturns. Others have suggested that the federal government could be more proactive in assisting states that experience cyclical budget shortfalls or, alternatively, could provide incentives for states to build up their own rainy day funds-see McNichol and Boadi (2011) , Galle and Stark (2012) , Gamage (2010) , Hines (2010) , and Hou and Moynihan (2007) . A related discussion revolves around how states could enact structural reforms that would decrease the cyclical sensitivity of their revenue streams. Some analysts have urged states to reduce their reliance on taxes that produce highly cyclical revenues. Others have focused on reforms of specific taxes, such as enacting a flatter income tax structure or increasing (decreasing) the taxation of relatively stable (highly volatile) elements of the tax base; for example, see Clemens (2012) , Seegert (2012) , and Sobel and Wagner (2003) .
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A key question that these studies have not addressed is the degree to which individual states experienced elevated revenue cyclicality during the two most recent business cycles. Earlier research had found that states varied considerably in their degree of revenue cyclicality as a result of differences in tax mix, tax structures, and the willingness to adjust tax policy over the course of the business cycle (Holcombe and Sobel 1997; Dye and McGuire 1999) . This paper updates the cross-state evidence on tax revenue cyclicality. In doing so, it provides state policymakers with the information they need to assess the extent and causes of revenue cyclicality, and to understand the efficacy of alternative approaches to mitigating the sensitivity of tax revenues to economic conditions. The paper is organized as follows. The first section reexamines the findings on the sources of aggregate U.S. state tax revenue cyclicality in the 2000s. It confirms that the cyclical variability of personal income tax revenues increased markedly during this period. This increase occurred because taxable capital gains became more cyclical and accounted for a higher share of overall adjusted gross income (AGI) on tax returns than in previous decades. The cyclicality of capital gains tends to have a disproportionate effect on state income tax revenues compared to other sources of taxable income because capital gains are more concentrated in the top tax brackets.
The next section examines patterns in state-specific tax revenue cyclicality. While elasticity levels differ across states, most experienced greater cyclical sensitivity in the 2000s than in the 1980s and 1990s. During the 2000s, personal income tax receipts varied more over the business cycle than sales tax receipts in most of the states that imposed both forms of taxation. This variability represented a departure from the patterns of the prior two decades, when sales tax receipts were more cyclically sensitive than individual income tax receipts in the majority of states.
The following section studies the degree to which states could use tax reforms to change the cyclicality of their income tax revenues. Using cross-section regressions, I show that the main source of variation in income tax elasticities across states during the 2000s was the cyclical variability of their residents' incomes, as reflected in the federal definition of AGI. In other words, those states where federal AGI was more sensitive to economic conditions had more cyclically sensitive state income tax receipts, all other factors being equal. By contrast, state-specific features such as the tax treatment of capital gains or the progressivity of tax rates did not account for significant differences in revenue elasticities across states. Using data from 24 of the 40 states with a personal income tax (including states such as California, Connecticut, Massachusetts, and New Jersey and New York that rely heavily on income tax revenues), shows that state departures from the federal definitions of AGI and taxable income, taken as a whole, did not contribute to increased revenue volatility over the business cycle.
The final section presents policy conclusions.
II. Changes in Aggregate State Tax Revenue Cyclicality
Movements in asset values and decisions on the timing of capital gains realizations have had major impacts on state finances in recent decades. Sjoquist, Stephenson, and Wallace (2011) This section follows the approach used by McGranahan and Mattoon and confirms their key results on tax revenue elasticities. However, this paper yields a somewhat different conclusion regarding how the income tax base contributed to causing increased cyclical variation in total state income tax revenues during the 2000s. One of McGranahan and Mattoon's findings is that both total adjusted gross income (AGI) and the wage and salary component of AGI became more cyclical in the 2000s. However, it turns out that this result is sensitive to how economic conditions are measured. Using real per capita personal income rather than the Philadelphia Federal Reserve's coincident economic index as the summary economic statistic, the cyclical sensitivity of aggregate AGI and wages and salaries changed little if at all nationwide in the 2000s. This result has salience for state revenue departments because they tend to focus on personal income (rather than the coincident index) in their analytical and forecasting activities.
Measuring Tax Revenue Cyclicality
Following the McGranahan and Mattoon specification, β, the short-run elasticity of state tax revenues (R) with respect to state economic conditions (Y), can be estimated by the following equation:
where ∆ ln R i, t is the year-over-year log difference in inflation-adjusted per capita revenues and ∆ ln Y i, t is the year-over-year log difference in economic conditions in state i. This relationship is estimated separately for total tax revenues and five components: personal income, general sales, selective sales, corporate income, and all other. The dependent variable reflects both the automatic responses of tax revenues to economic conditions and any legislated changes made in response to the economy. In estimating this equation, observations with extreme changes in tax receipts are eliminated. 1 The error term ε i t captures changes in revenue collections attributable to all other factors. 2 1 For total tax revenues and each major category for which elasticities are estimated (general sales, selective sales, personal income, corporate, and other), observations with year-over-year changes above 200 percent or below -50 percent were eliminated. Total tax revenue observations were also eliminated when general sales, selective sales, or income taxes displayed changes above 200 percent or under -50 percent. Finally, income tax and total tax data for Connecticut in 1991:Q3-Q4 and 1992:Q1-Q4 were excluded due to the introduction of a broad-based personal income tax. Across the full national sample, these exclusions had the largest impact on the corporate income tax series. Out of a potential 6,600 observations (50 states times 132 quarters), 381 observations of corporate income tax revenues were dropped because the year-over-year change was greater than 200 percent or less than -50 percent. The disparate impact on the corporate income tax series is not surprising, given the high degree of variability in corporate income and the fact that audits and court decisions involving large corporations can have a large impact on quarterly tax revenues. Many fewer observations were dropped because of extreme fluctuations in the other major components of tax revenues. Only 45 observations were dropped for personal income tax revenues, 10 for general sales tax revenues, 3 for selective sales tax revenues, and 31 for the "all other" category. By state, Alaska, Nevada, and New Mexico had the most observations dropped as a result of extreme revenue fluctuations. In the case of Alaska, the deleted observations were due mostly to fluctuations in corporate, severance, and other tax revenues. For Nevada and New Mexico, many of the omissions corresponded to quarters where the revenue data from the Census Bureau did not correspond to the data from state departments of revenue. As a robustness check, revenue elasticities also were estimated without omitting the outlier observations. In general, the data omissions affected the precision of some of the elasticity estimates (particularly for the corporate income tax and for states with a relatively large number of dropped observations), but not the major findings. 2 These include both discretionary changes in tax policy that are unrelated to the state of the economy, as well as changes in tax revenue induced by other determinants. For example, tax revenues could change if taxpayers respond to anticipated changes in state tax law by shifting the timing of income or consumption. In addition, purchasing patterns can change for reasons that are not patterns. Also reflected in the error term would be tax collections associated with purchasing patterns that are not closely correlated with personal income. For example, durables purchases might reflect changes in the cost or availability of credit. Some studies address overall revenue volatility, which takes into account both revenue cyclicality and all other factors that cause revenues to change from period to period. Studies focusing on revenue volatility include Cornia and Nelson (2010) , Crain (2003) , Dye and McGuire (1991) , Kwak (2013), and Yan (2013) .
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This paper uses inflation-adjusted per capita personal income as the measure of a state's economic conditions. As compared with state GDP, which was used by Dye and McGuire (1999) , personal income is available on a quarterly basis, and therefore is a more accurate indicator of the magnitude and duration of state recessions. Furthermore, personal income is typically used as an input to produce state revenue forecasts, and therefore may have greater salience for policymakers than the Philadelphia Federal Reserve's state coincident economic indexes, which are available quarterly and were the primary measure of business cycles used by McGranahan and Mattoon (2012) .
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The parameter β captures short-run revenue cyclicality, which is the average responsiveness of tax revenues to changes in personal income. If the absolute value of β is greater than (less than) 1, tax revenues are elastic (inelastic), meaning that these can be expected to increase by a larger (smaller)
percentage than personal income. If β is greater than (less than) 0, tax revenues are procyclical (countercyclical), meaning that they tend to move in the same direction as (different direction from) personal income.
McGranahan and Mattoon determined that the elasticity of revenues with respect to economic conditions changed around 2000. We confirm the timing of the break point using Quandt likelihood ratio tests, and estimate the magnitude of the change in elasticity using the following panel regression:
where 2000_&_after refers to a time dummy that equals 1 starting in 2000. 4 The national average elasticity is significantly higher (lower) in the 2000s if the estimate of β 21 is significantly higher (lower) than zero. Relative to personal income, I find that overall AGI was no more volatile during the 2000s than it had been during the 1980s and 1990s. Although there is substantial overlap between AGI and personal income-which would tend to make their cyclical patterns very similar-, one notable difference is that AGI includes realized capital gains (to the extent they are taxed by the federal government). By contrast, the U.S. Bureau of Economic Analysis measure of personal income refers to income from current economic activity and therefore does not encompass any changes in asset values.
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The top panel of Table 2 shows the results from using real per capita personal income to measure Y.
The estimated elasticity of overall AGI with respect to personal income ( β 12 8 For sensitivity, we also ran similar regressions excluding the ten states with the greatest reliance on severance taxes: Alaska, Kentucky, Louisiana, Montana, North Dakota, New Mexico, Oklahoma, Texas, West Virginia, and Wyoming. Throughout the paper we refer to these as the "mining states." The results were qualitatively similar.
In contrast with the patterns for total federal AGI and wages and salaries, investment income became much more cyclical in the 2000s. During the 1980s and 1990s, a 1 percentage point increase in personal income was associated with a 1.13 percent increase in overall investment income and a 2.21 percent increase in capital gains. During the 2000s, these responses rose dramatically to 4.68 percent and 4.03 percent, respectively. These findings are qualitatively similar to those measuring responses to changes in the coincident index.
The share of investment income that contributed to the ratio of investment income to federal AGI was approximately the same in the 2000s as it had been in the 1980s and 1990s. However, in the earlier decades the share of capital gains was 4 percent but increased to 6 percent in the 2000s, while the share attributable to interest and dividends fell. Therefore the rise in the cyclicality of capital gains realizations had an outsized effect in increasing the cyclicality of overall AGI.
Other sources of personal income went from being very procylical in the 1980s to 1990s to being virtually acyclical in the 2000s. The non-wage non-investment portion of AGI has three distinct components: retirement income (Social Security, pensions, and withdrawals from personal retirement accounts), transfer payments, and entrepreneurial income (from unincorporated businesses, Scorporation profits passed through directly to shareholders, and property ownership). Separate elasticities can only be estimated for the 2000s, owing to a lack of state data for the earlier decades (Table 3) . 12 As expected, retirement income excluding social security was not very cyclical. 13 Transfer payments were highly countercyclical but accounted for only a small share of the income claimed on personal tax returns. All Other income (consisting largely of entrepreneurial income) was surprisingly acyclical in the 2000s. It appears that businesses' increased adoption of the S-corporation and partnership forms of organization mitigated the cyclical swings in entrepreneurial income throughout this period.
Summarizing the results of this section, using federal AGI as a proxy for state income tax bases and using personal income to measure the business cycle, the overall income state tax base did not become more cyclically sensitive in the 2000s. This lack of greater cyclical responsiveness reflected two countervailing forces: the much greater cyclical sensitivity of capital gains combined with a higher share ment, the unemployment rate, the manufacturing workweek, and inflation-adjusted wage and salary disbursements. Wage and salary disbursements are the largest component of personal income, which also includes interest, dividends, rent, and transfer payments. The exact reason for the decline in volatility in the coincident index during the 2000s is not clear, but one contributing factor might be that work stoppages became less prevalent in the manufacturing sector, which resulted in greater stability in the manufacturing workweek.
of capital gains in overall income, on the one hand, and the reduced cyclical sensitivity of non-wage, non-investment income on the other.
The increased volatility of aggregate state income tax receipts can be explained by the fact that capital gains flow disproportionately to the highest-income taxpayers, who account for a large fraction of income tax revenues in many states. Throughout almost the entire sample period, the concentration of capital gains among upper-income households was far greater than the concentration of wages and salaries, and even somewhat higher than other types of investment income (Congressional Budget
Office 2011). 14 Chernick, Reimers, and Tennant (2014) estimated that over 80 percent of capital gains in 2007 were realized by the top 5 percent of taxpayers, and indicated that most states with an income tax subject capital gains to ordinary income tax rates. Thus, the volatility of capital gains has had a disproportionate effect on state income tax revenues. In addition, research by Parker and VissingJorgensen (2010) suggests that the high cyclicality of labor income among very high earners may have been an additional contributing factor.
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III. Measuring Tax Revenue Cyclicality across States
States differ in the cyclicality of their tax revenues because both their economies and tax policies differ. However, differences in business cycles are largely due to factors such as industry mix and competitiveness, factors that are outside the control of state policymakers in the short-to mediumrun. 16 This section extends the analytical framework to examine the extent to which individual state tax revenues became more procyclical in the 2000s. A particular focus is on the contribution of state personal income taxes to increases in cyclical variability, since this is the component driving the nationwide pattern.
Historical Evidence
Past studies have documented the historical connections between a state's tax structure and its revenue cyclicality. Prior to the 1960s, states tended to rely heavily on selective excise taxes and other 14 The Congressional Budget Office study covers the period from 1979 to 2007. 15 Parker and Vissing-Jorgensen demonstrate that since the early 1980s, the non-capital-gains income of the top 1 percent of taxpayers has been 2.4 times as cyclical as that of all taxpayers. The relatively high cyclicality of earned income among the top 1 percent was the largest contributing factor to this discrepancy. In addition, the authors cite another study indicating that the share of income of the top 1 percent rose from 8.0 percent in 1981 to 17.7 percent in 2008. See Hardy and Ziliak (2014) for analysis of income variability and income shares of families at different points of the income distribution. 16 A study by The Pew Charitable Trusts (2014) examines how industrial composition affects tax revenue cyclicality across states.
narrowly based revenue sources to fund their expenditures. For the most part, these revenues did not fluctuate much relative to personal income, either because the taxes were imposed on items whose sales were not income-elastic or because the taxes varied only with the quantity purchased, but not the total amount spent. The results in Table 1 indicate that revenues from selective sales taxes continue to vary relatively little over the business cycle.
During the 1960s and early 1970s, a number of states introduced broad-based personal income taxes and general sales taxes. Over the long run, revenues from these sources grow with increasing incomes and consumer spending, thereby helping states to satisfy the growing demand for public services in response to population increases or a greater willingness to pay for such services. On the other hand, these new forms of taxation produced more cyclical revenue inflows compared to the traditional sources of state funding (Holcombe and Sobel 1997) . Thus the adoption of broad-based taxes also meant that the level of public services provided by states would tend to vary more over the business cycle in the absence of explicit fiscal stabilization policies (such as adjusting tax rates to offset revenue surpluses or shortfalls, or making use of rainy day funds).
Income and retail sales taxes continued to grow in importance in the 1980s and 1990s. By the 2000s, general sales taxes and personal income taxes combined to account for two-thirds of state tax revenues, up from two-fifths in the 1960s (Figure 1 ), and together accounted for just under one-half of total (tax and non-tax) own-source revenues. Revenues from individual income taxes increased as a share of overall taxes because taxable personal incomes grew faster than other major state tax bases (Holcombe and Sobel 1997) . 17 In addition, because states tended not to adjust their income tax brackets for inflation or real growth, effective tax rates increased as rising incomes pushed individuals into higher tax brackets. 18 However, states also reduced statutory income tax rates and expanded deductions and exemptions periodically. These adjustments had the effect of limiting the growth of income tax revenues. Over time, retail sales grew somewhat more slowly than incomes, 19 but states tended to 17 These authors used adjusted gross income for federal income tax purposes as a proxy for state taxable income.
Many states derive their definitions of taxable income from federal AGI. 18 Holcombe and Sobel found that 37 of the 41 states with personal income taxes had faster growth in income tax revenues than in the underlying income tax base over the period from 1972 to 1993. 19 Examining the period between the early 1970s through the early 1990s, Holcombe and Sobel (1997) found that the long-run elasticity of retail sales with respect to personal income averaged 0.55, while the long-run elasticity of AGI with respect to personal income averaged 0.89. These figures refer to the estimates from an error correction model; the estimates from a simpler log-difference specification were similar. See Dye (2004) for further evidence that the choice between an error-correction and a log-difference specification has little effect on estimated elasticities.
raise statutory sales tax rates, thereby causing sales tax revenues to increase noticeably as a share of overall tax revenues (Seegert 2012) .
Studies using data from the 1970s to 1990s found that the design of income and sales taxes influenced the cyclical properties of state revenues. For example, Holcombe and Sobel (1997) concluded that "[t]he evidence is mixed on whether the personal income tax is more or less stable than retail sales taxes that exempt food" (p. 142). Bruce, Fox, and Tuttle (2006) indicated that "[C]ontrary to conventional wisdom, neither the personal income tax nor the sales tax emerges as the universally more volatile tax" (p. 338), and Dye and McGuire (1991) emphasized that states that adopted narrow sales taxes and progressive income taxes would likely see far greater revenue variability than those adopting broad sales taxes and flat income tax rates.
Updated Elasticity Estimates
With recent studies documenting the heightened cyclicality of overall state personal income tax revenues in the 2000s, it is worthwhile to reexamine the cyclicality of tax revenues across states. The relevant questions include the degree to which individual states experienced more cyclical tax revenues in the 2000s, as well as the relationship between a state's overall increase in cyclicality and factors such as its dependence on personal income tax revenues, the share of capital gains in its personal income tax base, and its rate structure. Several clear patterns emerge from these state-specific estimates.
Widespread increases in cyclical sensitivity of tax revenues. The national pattern of increasing state tax revenue elasticity in the 2000s was mirrored in many states. As shown in Table 5 , many more states had increases in total tax cyclical sensitivity (39) than had decreases (11)). Increases in income tax elasticities were pervasive and contributed to the overall increase in revenue cyclicality. Of the 41 states with personal income taxes in both periods, 34 experienced increased cyclical sensitivity in the 2000s.
Geographic variation in revenue cyclicality reflective of income and tax mix. Not surprisingly, California and New York were among the states with very cyclically sensitive income tax revenues in the 2000s (see Table 6 ). Most of the other states with high estimated elasticities (more than two standard deviations above the national average) were located in the northeastern, southeastern, or far western regions of the country. Included in this category were the three New England states with high capital gains income and either a high reliance on the personal income tax or a high top income tax rate:
Connecticut, Massachusetts, and Vermont. At the other extreme, the three non-mining states without a broad-based income tax-Florida, New Hampshire, and Nevada-had fairly stable tax revenues in the 2000s, compared to movements in their state economies.
Higher elasticities for income taxes than for sales taxes. During the 2000s, income tax revenues showed more cyclical volatility than sales tax revenues in the overwhelming majority of states. Of the 38 states with both a broad-based income tax and a broad-based sales tax, only five (Hawaii, Kentucky, Louisiana, Nebraska, and North Dakota) had higher estimated short-run elasticities for sales taxes than for income taxes (shown in Table 7 ). Interestingly, all of these states have progressive income tax rates, a feature that is usually thought to increase the cyclical sensitivity of revenues because very high-income taxpayers tend to have more cyclically sensitive incomes than middle-income taxpayers.
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Changes in the relative volatility of income and sales taxes over time. These patterns are very different from those in the 1980s and 1990s, when general sales tax revenues were more cyclically sensitive than individual income taxes in 27 states of the 38 states with both forms of taxation. For example, Massachusetts, which had very elastic income tax revenues in the 2000s (Table 6 ), experienced less cyclical sensitivity in income tax revenues than sales tax revenues during the 1980-1999 period (Table 7 Table 8 ). The first hypothesis is that cross-state patterns are related to historical patterns, specifically the estimated state income tax elasticities in the prior decade.
The underlying idea is that the basic structure of state tax rates, deductions, and exemptions does not change greatly from one decade to the next. For example, only a couple of states switched between flat and graduated income tax rates during the sample period. This is because tax structures tend to reflect resident preferences that vary more across states than across time periods within a given state.
The regression analysis indicates that the estimated cross-state revenue elasticity patterns in the 2000s bear essentially no relationship to the estimated cross-state revenue elasticity patterns in the 1990s, as shown in Table 8 . 21 The hypothesis that the coefficient on lagged elasticity is different from zero cannot be rejected, and the adjusted R 2 is only .02 (column 1). This result is not really surprising,
given the previous section's discussion of states whose income taxes were highly cyclically sensitive in .) The differences in AGI elasticity across states largely reflect their residents' income sources, and how these various income sources are treated under the federal tax code. State-specific income tax policies affect the composition of state tax bases, but to a lesser degree. 22 The estimated elasticity of AGI on federal income tax returns is highly statistically significant, and its estimated coefficient of 1.06 indicates that a 1 percentage point increase in the cyclical sensitivity of incomes had a nearly equivalent effect on the cyclical sensitivity of its income tax revenues in the 2000s. The coefficient on lagged elasticity (0.245) is roughly the same as it was in the first specification, while the constant term (representing the average increase in revenue elasticity after accounting for lagged revenue elasticity and the federal AGI elasticity) drops to 1.16. 23 The adjusted R 2 rises to 0.211. 21 The estimated state income tax revenue elasticity for the preceding decade is used because the true elasticity is not observable. Essentially, the regression tests whether the historical observations would have been useful in anticipating the cyclical sensitivity of income tax revenues in the 2000s. 22 For evidence on the role of state personal income taxes see Bruce, Fox, and Zhou (2010) . 23 Because the federal AGI elasticity is estimated via a regression, its coefficient will be downwardly biased. Using the Stata eivreg command and assuming that 30 percent of the variance in this the estimated federal AGI elasticity across states is due to noise, its estimated coefficient rises to 1.518. The coefficient on lagged state income tax Finally, the role of several specific features of state income tax codes that varied across states in the 2000s is examined. The hypothesis being tested is that states with higher (lower) tax rates on cyclically sensitive income sources should have more (less) cyclical variation in tax revenues, all else equal. Row 3 includes an indicator for the preferential treatment of capital gains income. This feature of state tax codes is measured by a dummy variable that equals one if capital gains are taxed at a lower rate than ordinary income. While a negative coefficient was expected, the estimated coefficient turns out to be small, positive, and insignificantly different from zero. In table 8, row 4 includes the income threshold for the highest personal income tax bracket. This variable is also expected to enter with a negative sign because the lower the threshold, the greater is the fraction of the state's taxpayers that face the top marginal tax rate. This coefficient is also insignificantly different from zero. Additional indicators of tax progressivity were tried, including the highest marginal tax rate, the number of tax brackets, and a dummy equaling one if the state had graduated income tax rates (not shown). None entered significantly. As a robustness check, the regressions in columns (2) to (4) were repeated without using the lagged elasticity term. The results, shown in columns (5) to (7), are virtually unchanged.
These findings on state-specific tax features are consistent with those reported in Chernick, Reimers, and Tennant (2014) . Their analysis showed that that the interaction between the fall in realized capital gains and the income tax treatment of the highest income taxpayers resulted in large drops in income tax revenues during the Great Recession in a few states, but that differences in tax progressivity accounted for little of the overall variation in revenue volatility across states.
One factor that may have contributed to the findings both in Chernick, Reimers, and Tennant (2014) and in this study is the fact that states with graduated income tax rates reacted somewhat differently to recession-induced revenue drops than states with a single income tax rate. Several states with progressive rate structures (including Connecticut, Hawaii, Maryland, New Jersey, and Oregon) either added new high-rate and high-threshold tax brackets or significantly raised tax rates more broadly to cope with revenue declines associated with the Great Recession. By contrast, most states that had flat income tax rates during the 2000-2012 period (including Colorado, Indiana, Massachusetts, Michigan, and Pennsylvania) either kept income tax rates unchanged or changed them procyclically (see the footnotes to Table 4 for details on the individual states).
revenue elasticity is virtually unchanged (0.262), and the estimated constant term falls to 0.635. Thus, while there is some uncertainty about the exact relationship between the dependent variable and federal AGI elasticity, the substantive conclusions drawn from the results shown in the second row of Table 8 appear to be robust. The additional inferences derived from the cross-section regressions (shown in the remaining rows of Table 8 ) also continue to hold.
To summarize, in the 2000s differences in the income tax volatility across states were systematically related to differences in the income volatility on their residents' federal income tax returns. The more cyclically variable taxpayer incomes were, the more cyclically variable were the state revenues derived from the personal income tax. By contrast, the preferential treatment of capital gains and the degree of tax rate progressivity did not have a statistically significant bearing on revenue volatility. It appears that one of the reasons for the lack of correlation between these state-specific policies and the cyclicality of personal income tax revenues may have been that states with graduated rates were more likely to raise their tax rates to make up for recession-induced revenue shortfalls than states with flat rates. Figure   2 ). And while, on balance, the cyclical sensitivity of state AGI tended to be a little higher than the cyclical sensitivity of federal AGI, the cyclical sensitivities of state taxable income and federal taxable income were quite similar. The detailed regression results for each of these 23 states are provided in Appendix It is not possible to predict whether state tax revenues will continue to be more volatile than their economies. Nonetheless, the findings in this paper offer guidance to state policymakers who are considering alternative measures to smooth their revenues over the business cycle. The most radical tax policy reform would be to eliminate broad-based income and sales taxes altogether. The research has
shown that for every 1percent increase (decrease) in real per capita personal income, real per capita selective sales tax revenues increase (decrease) by about 0.5 percent. However, a complete reliance on these relatively inelastic forms of taxation would conflict with other tax policy goals such as equity, efficiency, and adequacy. New Hampshire is the only non-mining state without a broad-based income or sales tax. Instead, its revenues come mostly from taxing corporate income, selective categories of individual incomes, and selective categories of retail sales. This paper has shown that for each 1 percent increase (decrease) in real per capita personal income, New Hampshire tax collections increased (decreased) by about 0.8 percent since 2000. The most obvious drawback to adopting a NewHampshire-style tax structure is that it likely would not raise enough revenues to pay for the public services that most states choose to provide. New Hampshire is a high-income state with a low poverty rate, and these circumstances reduce the need for government services. In addition, the state has chosen to limit the size or scope of public services it provides (Weiner 2011) .
Another option would be to for states to decrease their dependence upon the personal income tax and increase their reliance on sales and other tax sources. This paper estimates that for each 1 percent increase (decrease) in real per capita personal income during the 2000s, real per capita sales tax collections increased (decreased) by about 1.4 percent. There are three major concerns with a strategy that shifts the burden to sources other than the personal income tax. First, sales taxes tend to be regressive, a fact that may limit their appeal to voters in some states. Second, the comparative cyclical stability of the sales tax may have been a temporary phenomenon. In the 1980s and 1990s, sales tax revenues were more sensitive to economic conditions in 26 of the 38 states that imposed both a personal income tax and sale taxes. Furthermore, this study finds some evidence that the cyclicality of 18 sales tax revenues rose in the late 2000s. 24 Whether this development was a temporary phenomenon attributable to changes in spending patterns during the Great Recession, or indicative of a longer lasting structural shift in consumer buying behavior, remains to be seen. Finally, without continual increases in sales tax rates or major expansions of the sales tax base to include more categories of consumer spending, the growth in sales tax revenues may not be adequate to keep pace with the rising demand for public services. This is because tax-exempt purchases (such as for higher education, health care, and other services) are absorbing increasing shares of household budgets. The final option for state-level tax reform would be to reduce the progressivity of state personal income taxes, either by changing the rate structure or by altering state-level preferences for capital gains. The evidence presented in this paper
indicates that the existing differences across state income tax laws contributed very little during the 2000s to making the income tax revenues in some states more cyclically stable than in other states. The implication is that, in order to substantially reduce the elasticity of its personal income tax revenues with respect to personal income, a state would likely have to revise its tax code very substantially.
Alternatively, it would have to be willing to raise tax rates when income tax receipts plummeted and reduce these rates when receipts boomed. While the latter action is common, the political reality is that rate hikes are particularly unpalatable when taxpayer incomes are falling. If anything, the evidence from the 2000s suggests that states with flat rate schedules were less likely to increase income taxes to make up for revenue shortfalls during the Great Recession than were states with graduated rates. This may have been because, for a given revenue target, attempting to raise income tax rates in the context of a flat-rate tax would likely have engendered greater popular resistance than adjusting rates for higher income taxpayers.
All in all, the research presented in this paper suggests that the most viable way for states to avoid large spending swings over the business cycle while adhering to balance budget requirements would be to allocate some portion of unexpectedly strong revenue receipts to budget stabilization funds.
Massachusetts recently started to put aside capital gains revenues in excess of a threshold level into a rainy day fund). 25 Other states might want to consider adopting some variant of the Massachusetts model. In addition, when revisions to federal laws cause taxable incomes to increase temporarily (such as, for example, accelerating the recognition of income from capital gains), states may want to set aside their windfall revenues in a stabilization fund. 24 See footnote 4. 25 See Section 5G of Chapter 29 in the Massachusetts General Laws. For a discussion of the factors that motivated the state to adopt a statutory capital gains threshold, see Huff (2008 
Elasticity of State Tax Revenue Relative to the Coincident Indicator
Source: Author's calculations based on data from the Census Bureau, the Philadelphia Fed Coincident Indicators, and the BEA/Haver Analytics. 
1980-99
State Average (Unweighted) n/a n/a n/a n/a n/a Nation- Nevada n/a n/a 10.5 n/a n/a New Hampshire n/a n/a 6.6
n/a n/a New Jersey 29.7 38.6 4.9 South Dakota n/a n/a 6.8
n/a n/a Tennessee n/a n/a 5.0 n/a n/a Texas n/a n/a 6.0 n/a Note : Analysis restricted to the twenty-three states for which data was available for six or more years in the 2000's. See Appendix n/a n/a n/a Tennessee n/a n/a n/a Texas + n/a n/a n/a Utah 2.375** n/a n/a n/a Source: Author's calculations based on data from the Census Bureau and BEA/Haver Analytics. 
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